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Introduction
In the previous RAN4 meeting, fruitful discussion as to this feature has been done with the following conclusions and study points captured in the WF [1]: 
	UE architecture assumption
<Way forward>
-	It is useful to establish a common view of the UE hardware architectures for STxMP discussion
-	Detailed UE architecture assumption can be further discussed at the later stage when RAN4 discusses STxMP requirements with clearer work scope
Configured power per panel (per TCI state)
<Way forward>
-	Relaxation factor can be added based on the study outcome of the configured power and requirements for STxMP
-	RAN4 will further study how to improve the proposed per-TCI state configured power as proposed in RAN4#107, and if necessary while considering the following issues. Other solutions are not precluded
	>	Whether/how to improve the per panel configured power to make it clearer for the two-panel transmission
	>	Solution to differentiate the per-beam power for different TCI-state
-	It is expected that RAN4 waits for RAN1 updates regarding per-TCI power control before confirming the concept of the configured power for STxMP

UE RF requirements for STxMP
<Way forward>: Per-UE related
-	Max EIRP and Max TRP should be based on the legacy requirements
-	Clarification of EIRP for STxMP can be discussed if it is necessary to consider the sum of the EIRP of all respective beams in a certain direction based on the contribution to the next meeting
 
<Way forward>: Per-panel related
-	RAN4 focuses on the new configured power for STxMP power control while considering the relevant requirements, e.g., Min peak EIRP (PPowerclass) and MPR (MPRf,c,k), and its testability issues raised in RAN4#106bis-e
	>	Legacy requirements can be starting point
	>	Further discussions are required for how to address the testability issue, e.g., relaxation factor and TE enhancements
-	In addition to the requirement needed for the output power configuration, other requirements, e.g., spherical coverage and beam correspondence, can be discussed when the requirements of peak EIRP and MPR per panel are clear enough in RAN4

<Way forward>: MPE considerations
-	RAN4 needs further study of the MPE scenario for the CPE/FWA/vehicle/industrial devices (if applicable) with its use case of STxMP


In this contribution, we would like to share our views on this topic. 
Discussion
On the per-panel configured transmitted power for STxMP
As agreed in the last meeting, RAN4 will further discuss on how to implement “per-panel” configured transmitted power. Since RAN4 was trying to find suitable method to accommodate RAN1 “per-panel” power control design with specification, draft TPs that introducing “per-TCI state” were proposed in [2, 3]. However, two issues were identified. Firstly, it is questionable whether “per TCI-state” is the most appropriate concept that should be utilized to build a bridge between RAN1 and RAN4. In order to throw light on it, we think it is beneficial to go through related RAN1 agreements, which were achieved during RAN1 #110bis [4, 5].
	Agreement
For SDM scheme of single-DCI based STxMP PUSCH 
· Configure two SRS resource sets for CB or NCB. 
· FFS: These two SRS resource sets can have different number of SRS resources for codebook -based or non-codebook based.
· For codebook -based PUSCH, DCI indicates two TPMI fields, and each TPMI field separately indicates the precoding information and the number of layers conveyed over the SRS ports of the indicated SRS resource in each SRS resource set. 
· For non-codebook based PUSCH and codebook -based PUSCH, DCI indicates two SRI fields and each field indicates SRS resource(s) for each SRS resource set separately. 
· FFS : For codebook -based PUSCH , the two SRS resources indicated by the two SRI fields can have different number of SRS ports
Agreement
Regarding the TPMI/SRI indication for multi-DCI based STxMP PUSCH+PUSCH:
· Configure two SRS resource sets for CB or NCB.
· FFS: Whether/how to associate coresetPoolIndex with SRS resource set implicitly or explicitly.
· FFS: the maximal number of configured/indicated SRS resources in each set for NCB/CB
· FFS: the maximal number of SRS ports in each set for CB.
· FFS: Separate codebooks and separate maxRanks are configured for different SRS resource sets.
· For type 1 CG-PUSCH (if supported), FFS how to associate the PUSCH with one TRP
· e.g., configure a coresetPoolIndex value in a type 1 CG-PUSCH
· e.g., use a single CG to configure two type 1 CG PUSCHs for STxMP PUSCH+PUSCH


Based on our understanding towards the above highlighted part, it is clear that RAN1 was agreed to use different SRS resource set to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI.
Observation 1: RAN1 agreed on using different SRS resource set to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI.
Secondly, the maximum number of configurable TCI state is 128. Note that both in WID and the aforementioned RAN1 agreements, the number of “panel” for STxMP is limited as two. Nevertheless, it is unclear which two TCI states will be configured for the UL transmission of STxMP operation.
	6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.


Observation 2: When considering the candidate solution “per-TCI state” for STxMP operation, the maximum number of configurable TCI state is 128 and it is unclear which two will be specially configured for the UL transmission, while the number of “panel” is limited as two according to the WID. 
In conclusion, we think that using per-TCI state is inconsistent with RAN1 agreement. So it is more straightforward to represent the “per-panel” concept by per SRS resource set in RAN4 specification.
Proposal 1: RAN4 considers to use “per SRS resource set” as the solution to implement “per-panel” configured transmitted power for STxMP operation.
· The total number of SRS resource set is two. 
Actually, power limitation is probably only one item among all RF requirements that could be impacted to support STxMP operation. This can be attributed to simultaneous transmission on more than one beam has never been considered from core requirement perspective. For instance, a common issue that both “per-UE” and “per-panel” transmission power configuration would encounter is that whether existing MPR and A-MPR requirements can still apply. To our understanding, the assumption for the evaluation of them is single Tx beam. But whether for example SEM requirement can still be met under the same MPR with dual Tx beams should be further considered.    
Observation 3: Since STxMP operation requires the UL transmission on more than one beam, whether existing MPR and A-MPR requirements can still be applied may need further consideration. 
Regarding the MPE issue, we can understand this potential study point may come from the fact that separate/joint power back-off would have relationship with “per-panel” power control. But we tend to think it is more relevant to specification transparent implementation for the time being, while we are open to having discussion on whether any enhancements based on current specification is necessary or not with clear target scenario. 
Proposal 2: Regarding potential MPE issue for STxMP operation, target scenario should be clarified before having discussion on whether current specification is sufficient for solving the issue or not.    
Conclusion
In this contribution we provide our views on STxMP operation from RF perspective, we have the following observations and proposals: 
Observation 1: RAN1 agreed on using different SRS resource set to distinguish “two panels” for STxMP operation for both single-DCI and multi-DCI.
Observation 2: When considering the candidate solution “per-TCI state” for STxMP operation, the maximum number of configurable TCI state is 128 and it is unclear which two will be specially configured for the UL transmission, while the number of “panel” is limited as two according to the WID. 
Observation 3: Since STxMP operation requires the UL transmission on more than one beam, whether existing MPR and A-MPR requirements can still be applied may need further consideration. 
Proposal 1: RAN4 considers to use “per SRS resource set” as the solution to implement “per-panel” configured transmitted power for STxMP operation.
· The total number of SRS resource set is two. 
Proposal 2: Regarding potential MPE issue for STxMP operation, target scenario should be clarified before having discussion on whether current specification is sufficient for solving the issue or not.    
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